V. WS TIESFIR % 14% % 3% 200% 3 A

Eco-Environmental Chinese Journal of Vol. 14, No.3  Mar. 2020
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

el DOI - 10.12030/j.cjee.201906126 ThE S X705 SCHRARIRES A

AR, BT 7, KR Tp IR, 2. AN [ S BT 1k 036 P 5 Ye i S0 3R 5 W BE %K v Cd( T 2 RE RS2 R[], $R3E TR 74l
2020, 14(3): 829-834.

LIN Weixiong, GU Haiqi, ZHENG Shilin, et al. Effect of different extracellular polymer extraction methods from activated
sludge on its adsorption capacity of Cd(Il) in wastewater[J]. Chinese Journal of Environmental Engineering, 2020, 14(3): 829-
834

A R FRET5 3260 15 35 Ve B A7h 28 64 W B J K
b Cd( D) X RE B 52 M)

MRARAED T, A2, FRIEARS, B, AR SRS, M LE, IRk

1SR B I 5 b2 TR 4B, ZEIK 526061

2R KRR 5 TR, T 510006
3. ARMEERT TREIU 2B, 1l 528216

B MAEME(1988—), W, L, YHF. AR rm: EAJEIG YA IS, B-mail: linweixiong@zqu.edu.cn
i fE1EH

W FE N T IEORFEREUOE X AR A9 (EPS) 1942 B LW B Cd(IT) M sZm, %58 T pH. H— ) PR HL
J5 B R B 7 0 B8 K 75 et EPS (4 48 B K U Cd(TT) B W2 B AE 7 0052 00 . 45 SRR . M S MR AR S 4
EPS $2 B (1 [R1 B, L AE 98 42 & EPS X Cd(1T) By WR BN RE T 5 A [F1 4 #LAL 31 Jy ¥4 X EPS 1 42 BRUC3 5% 1 Uy 4y fin
POk >R >R, (B Cd(T) B W B RE 77 52 mi I S B8 RS > B >k s A E Oy B B —
7715 EPS $RBUCR E m, (HH IR H EPS WL I Cd(1T) ARE 18— ik 55 . DAL 25 0] 2 EPS T 4 )& W B 771 19
A R BOR Tk Ak R RS 2%

LA MIANRAY (EPS); Cd(I); WRRbaE J1; $2H07

it 41 % & ¥ (Extracellular polymeric substance, EPS) & &tA:=¥) 40 ibn B BN S TR EY,
HEERSAEAR., 20, EEREY R, BT EPS WA & A RKRENRE . d5.
IR B A48 A R, RebEat rh R G B cH . WG SRR R B K 4 E
I, RS ESE WM. Tk, AR B IR T ARG YW b 4 m 0 A
%, JFHEUS TR RIS R . MIAO S5 8 U % 45 5 A EPS, X Cu® #EAT TR B 5255, #F5E
GERFRW], KWLM EPS & | M5 S ReAS A2 o &R B AW B, IR SR B AU 5 AU EPS R R
B R ELRIWE N A B A L PR BA R AAE . SUN SRV 5T T g EUBURL TS U8 TR AR LSS & Y
EPS Xf Zn*"Fl Co™ (i W B AL, B LA S RE S 31 W BF 28 65 VR, 3 e 3 ik 22 6 A7 i A Wi o ok
o KRGS SR AN R4 B8 i) 3% 75 3 EPS W Bff Cd* . Zn*", & B EPS MW 6E 1 5 85 H B DR 9
TaEILEAMEHE. NEAREE Y RTLUE W, ST EPS W b 5 4 J& 09 6 57 32 2 5 th 7 AN [l 45
WS BEA: 2019-06-28; sRAAHHA: 2019-10-14

EE&TH: ERELSHEITR (2018YFD0800702); | AR M i A-AIH 0 H (2017GkQNCX043); hILTTRHLAIH T H (2017AG100072);
S PR B RHIF L 4 BE B H (201914)


mailto:linweixiong@zqu.edu.cn
mailto:linweixiong@zqu.edu.cn

830 ok L B ¥ W 4%

¥4 EPS W i 5 4 J& 10 R A AN AL B2 AS 6] W B 25 72 EPS W B 0 4 8 A W oFH A0 B B A8 |-, R o6
EPS 1948 B )7 2 %5 EPS W B 25 4 J i 250 B 19 5% M AfF 58 4 /0 o n ] A3 2 kb B2 B EPS I HLOR B3 AT 3%
W% K i 1 J& EPS W Fff 5 4 J@ 04 BF 58 B I Tl Ak B F ) — A EEE AT . R [R] EPS 2 B ik 6
EPS 119 4 I3 56 F1 W o 26 4 i@ 19 BB 1 A7 AE — 2 M2 R, DTG 52 1 EPS W B B 4 J@ AL RE . R,
A LELIF RSO 15X EPS WY B T 4 & R RE 52 M (W BF 5%

HAET, XT EPS WIREU LM R ARZE, 2 MR M-S EPS Z A1 A9 45 & ok L B4
$EUCEPS 19 H AU w R $EHU7 1 322 NaOH 41, g0 ikt | R A ik Ue K He 2]
Gk 4 SUN A8 U X EPS A B ¥ 4T T3P Hr, S5 R R I SR O R m T ik .
CAUDAN %58 R 25 & R B EPS, Z5 R B /R A& HiERBICRE &S TR — ik, BRET
EPS M4BT MR C A F 2, (HR F LA HTE EPS $- BRCR J7 1, M 42 G 72 o 7 EPS 1
W TR 42 B B RE 1 52 e A SC ST 4 /D . AR IS A B 4K pHLL B — W BREE BT 1 R4 O ¥R X EPS
) i B e HW B cd( D) RE S1 OS2 R, 5 5E T EPS W ) A f DL 3R BT i, O EPS 43 J&@ W [ 571
1A SR B Tl e RS 2%

1 MR5ER%
1.1 LI R

7K 35 08 B A L 3l R A 3 5 K A R T Y5 e B K AL B (TG YRS KRR T7%, A HILIT R A
BN 36.78%), %I KA 4L T2 % ] UNITANK T. 25, 15 BEl G, ~rEPE T-18 C vk
., BUHRRAE

Sk AR P AR (HCL, AR LA (NaOH), &AL & (NaCl), AR R & 41 (NaHCO,) %51k 2%
25N R al ;. WEER (HNO,) . AR HE (CA(NO,),) Mgkl .

1.2 LEEE

B R KRR (HH-S2, F N7 i5 FH S 0 A28 A BRZA 1 )5 48 75 I 7 R {X (GTSONIC-D20, |~
7 [ 4 A R A B BR AN F) s W VR R B0 AL (FC-18R, M F AR AR A R); X4
=¥ a5 (ZQTY-70S, [ MAEALER A R A E]); I3 GG EE T (200AA, ZHERBHEABRA
H]); ZEAM-AT WO G EE T (UV-1800, H A Bl /ERT); ML 4381 K°F (AS 220.RS, RADWAG
ZvHl); pH it (ST-2100, 32[E OHAUS A wl); fHIREE 1 HFERS (HI-6B, # M BB A5 il 15 A BR 2 Ao
1.3 LAk

FEFEIUB K 5 IR T, U KI5 Je dE AT Ve, DL R BRI K 5 U8 R 11 A0 75 Je 4 I . H4 8 L
J T M AGiK, FIRAE, EE AR LB, EREEEIE 3, EUEE KSR
.

TS A A %) B2 B pH X EPS £ B S W B30 BE ) 52 ) . BRGE S5 U8 3 M, 4 IR L
K127 B EAEA A 0.01 mol-L ™ HC1 ¥ . 0.9% NaCl % F110.01 mol-L ™! NaOH &, 7E 250 r'min !
HEWT, $ifE2h)5, T 12000 rrmin” £ T B0 20 min, BOH F RO 45 pm JE R, A RS
EPS. Ht 0.01 g $2HU)5 EPS(H i & & 100 mg-L™"), ] 100 mL 3.6 mmol-L™" Cd( 1) £ 41 K,
TE 165 rmin', 25 °C THR% 2h /)5, W50 mL WA, B A B4 G 751 sy 8 000~
12 000 Da) #1; 7£ 350 rrmin', 25 °C F 500 mL Zfi /K & H1 6 hJ5, BB T 48 2 A9 4 7K I 52 7K i
Cd( Iy my e

R 2 RO AT Cd(TD) A 1 BfEE2: 9 s R IBOE pHL e, SR P BA— %) 4y LAk 3 7 3 I £ 45 1 0 B Ak B
D7 L FEHCEPS,  DARA 2 P BEAL 3 )5 VA X EPS $ B K W% B3 R i s i

B BEAN PR vk B 80 g FAL RS VS IR A4S 3 0y, FRIREW LA 1:7 B9 FL B A B Y pH 2



%3 MABEESE . ANRERBOTEAE VTS VRN RS P K P Cd( I S RERY 2 831

BOR , 7E 250 rmin' BB PE 2 h 5, B0 (12 000 r-min"), A (40 kHz) A1 (80 °CHAY 2% 14
T, &3 20 min f5, HOL FWEW 45 um 8RR, H £ BUE EPS,

A PRAFE T vk . L 80 g WAL PRI V5 U845 3 0y, e MRV EL R 127 A9 EL B AAH B () pH 42
B, 76250 rmin ' B PEPE 2 h )5, 7EH A (40 kHz, 10 min)+E.0> (12 000 rmin™', 10 min), #H
(40 kHz, 10 min)+fll# (80 °C, 10 min) AHI# (80 °C, 10 min)+&5.C> (12 000 rrmin", 10 min) AYZH &
SRAF AL B, BOH: WS 45 um JERE, il & LS EPS.

B 0.01 g 32 HUS EPS, # 1% 100 mL 3.6 mmol-L™' CA(IT) #E 4L & Kk 1, 7E 165 rmin', 25 °C F
% 2h J5, HUS0 mL WeRhA W, #A8aF N BT 4E (B 43 it it 8 000~12 000 Da) H, #£ 350 r'min ™',
25 °C F 1 500 mL 2li/K ity 6 h fi, BGEAT AR A0 A 2l K I s 7K i CA(ID) /Y e Bz
1.4 SHEE

% Folin-fy ¥4 I 5 42 B EPS Hh (i 2 11 50 & 65 R FH O BE €532 00 2 42 B EPS i 205 1Y &
B RS AR & E A 2 RS B RO LR EPS (0 R ARBCE ; R pH I E pH; R R T IR I
G366 BE TN A W BE RS 0 CA(ID) W BE . 4% SE U Y AT 3 AT SE S, O B AR A n 5L 5
g
2 #HR512
2.1 pH %t EPS 2BV E K& IR Ft Ca(1l) B3 BE 2 M

B OAMT, AE pH X) EPS Y 20 43 () £ Bt S FLm B cd( ) /i B s an 14 1 e . i &
LA, BEAE pH B9, 42 HUAY EPS & 2 BLE A e #, # H 5T iy £ B 52 e i K . EPS 42
B TR RV S5 A AP S A 43, Bl pH T A S, EPS RS 1 B A B Y
fine LIAO M WF5E 3R W1, EPS KA A Kt iy s far, AT RASE e 5 H A 4 o 2 1] 9 i i A FH A
FHEAIE R, S AR R . BT pH SRR AR O R B YR, B, X EPS By
BULA T e S5 g g b 55 Ok B S o SR M SR A RE A B SR TR W i A R BE L [RIB CE T EPS K T
AT A B 1 28 1 5 RN 22 A BRI 200, T S B L o T

A1 AT, b S R R B EPS X CA(IT) A W BRF S dRe /0N, T R A A% E TR R LAY
EPS Xf Cd( I )% W B 5 PR A5 4 T 1R v o 33X 156 FH 7R i 1 i Ak B A7 1) 1 EPS W BfE Ca(TT) 1 A7 35 AR
STIERE . FERRME ST, BRI EPS fA D, (HILR B Cd( 1) A9 fE J7 AT 35 %1 1.73 mmol-g ™',
XYL P 55T, 4R ECEPS MG 2043 s B 7 U £ o SU A8 FLR/NVHT P (b oe R WY, 7R
FBTFE SRR I 2518 T 50 R AR KM, AR U R R 26 G 1, SEMTHS N T EPS v i) 2 56 RN 40 2 45 1 g

, AT EPS MEERZEBARN,; £H ‘3‘2 [ SEFT z20h e CA(ID) M 3.0
PESZAE T, OHfE#E T EPS 44 M £ R 1 30} 155
flo. WTIE A EPS B9 2% 4 JE T, AT MM _ ol \ | =
EPS (14 4% 45 W b i b N . . "3

AR A7 5 EPS W R Cd( D) #48 be Ffr ﬂ% 2§m \ 115 H%H
VUREECEPS M, THSEHIRKE . PR 2 : 110 2
ZAF T BAALTS Je $E R EPS MR Cd(1T) Y B LOF 105
43514 0.010 9, 0.008 2 Al 0.061 8 mmol-g”. N7 B\ .

2 7 12

AN [7] pHL I BLA7 75 2 42 L EPS IR B Cd(TD) A9 & o
BERFLCRT LU, WS AF TR AR @ st mes sRERE R EIRE Ca(I) M EE N

EPS 1} b Cd(1II') (B 2 N RRAE 5 1F T 19 6 17 Fig. 1 Effect of pH on EPS extraction and
Zifio HIBERTUL, B SRR B2 R 4 R BE 6 A1 2K Cd(1I) adsorption efficiency



832 ok L B ¥ W 4%

M4 =5 EPS X Cd( 1) B W B 24 RE , HJE 25 18 S 5067 75 Y 42 B EPS MR Cd(IT) Blit 22 55, W Bl Pk
SAF R ELEPS B F AR S
22 B—YIEIRENA5 AT EPS R ENE R IR M Ccd(Il) B3 BE S0

TETRE SR IS T, ASIR) Y 4 A0 38007 1% EPS F4 24 4 312 U K LW Bt Cd(TT) B9 %5 g 5% i 4
F2in. AR ERET Gl FHAERWGREAR, Kk, X EPS Y3 B K H g [
Cd(I) WA %A oy A — W52 o gk = S0 o A5 e 25 M PA B, BES A 23R = EPS 1Y
PRECR P R R ) 5 R0 A O S TR by Sl (il EPS B Py B0 vk A B0
Jiflif5 EPS BB . X EL 3 AN L MME ISR, WTLAE S, ik, B k. K2
AN, ASTR] 4 BEAL B T 3% EPS A4 B AT B R a2 e, L i Bk B B A K, OO
A, BB, X5 LIRS LA AR AT o BRSO B O, B R T R IR 3G

Hid KR IBGRE , 455 %t EPS ' iYA &40 STy 30
TR WA, FE R W B Cd( D) B9 RE T . b 125
2 AR, BRI R BOR R, 1 .5
RICHE CA MEEH MR, KEEn  © | g e |-
. . o N g 30z {15 E
ThnaE b, IR B A A 5 R EPS B A A 5 4l =
o, T ECH R B RE T BEAR . i i i 2 st 1" g
BIUI AR, AR IR BRI AT, TEA AL ? 105
53 B EPS A AL 4 1y [R] ), SCRE 8 6 G2 % IR 0 0
EPS (41 4415y, LU HE Ca(Tl) 1y il Ty W e
PR DU R I, AT R IR r TFIAEAE S 3t EPS AR E K
FHSREE . A REA & 42 5 EPS W B Cd(11) 11 DR Mt C( L) B3 BE 20
BAHE - Fig. 2 Effect of physical treatment methods on EPS extraction
23 (ESYIRAIE X EPS 12 B2 & W%k and Cd(II') adsorption efficiency

Cd(Il) B BE SN

CAUDAN 45UV R MIAO % PV BF s R B, A& W3 5 A3 A 82 & EPS M # ic it . i &1 3
AL, A1A B AL B 5 VA AR HUAY EPS BV E R TR — W B BT T A EPS 4R MR I . b,
B0 A WAL PEPEHUR EPS it iy, HORCH MR S, T R0 2 A b PP L EPS iR
AN X FREREH T INAGELL EPS KE R, FBh R B, BB R MR EPSY B ok, il

TR IR+ 0 1 41 7 2 R B EPS AU S U O o 25
P+ A {0 1 4 R I A 0 $R I 25 o NER i D o lus
eSS, FEURIGERA. MARAGIERE Sl 7 3
Cd( U By MRz B 368 LU P U L B AR i 3R+ L B /R
LI ERR, R N 2T lio £
AR TRBCREMB N, BAAHT 3 3-% % =
EPS A9 #2 5, {H 2 [F] Bt o 7] BB SR T EPS IN \ % 05 =
O AR 5 BT RESE AT, S ELIR B Al 1 L 0
Wes [FIEE, SEIEPE 3 RTLIA Y, B ah e e
HEHU EPS (90 1 B 7 39 0K 4L 45 7 o B B3 A MBIk at EPS BEE A
1) EPS W B E 1, 25 B H BT sE A IR B Cd(ID) B3 BE 20

P, R A Ak B 5 3% B A M T EPS W B Y Fig. 3 Effect of combine physical treatment methods on EPS
PEHL extraction and Cd( 1) adsorption efficiency



%3 MABEESE . ANRERBOTEAE VTS VRN RS P K P Cd( I S RERY 2 833

3 g

1) pH Xt F EPS Y4 B 5 R 5%, pH #k &, EPS 48 HCE f oK o R Mk oo mk vk 4% 10 A F
EPS WA US4 R, DA AT CA(T) MRt . WA 2% & EPS $2 30 W 6E 7, it 2%
LIEN

2) $R SR BE 5 EPS (4 B B IEAR DG, HAHET A #8820 5 EPS I Cd((1T) 1Y fE
J1 5 R AN HOE A G, $RBGRE K, ARFIF EPS AW MR R . TEBME AT,
I 7 Ak B 7 P $R B EPS X Cd(IT) A9 W B A8 ) dicik, B &35 1 2.01 mmol-g '

3) A& W FAR U A R T EPS R HL, (R EPS MR Cd(TT) /Y BE J) %5 e — iy 3 iR
TESETEAR R, B, EPS SO i At S T R AT S R

2 % X M

(1] SRHESE, Al g, 2% AT, 55, AR R SIS P75 Ve MU R G AP AT [T]. 1IN R A2 4 (1A AR, 2017, 16(6):
77-83.

(2] AW, A, b, 45 ANFDTEA S XS PETS R IEAMR S YRR ELI]. HOKEAR, 2016, 35(6): 88-92.

[3] HA J G, LABERT A, SPORMANN A M, et al. Role of extracellular polymeric substances in metal ion complexation on
shewanella oneidensis: Batch uptake, thermodynamic modeling, ATR-FTIR, and EXAFS study[J]. Geochimica et
Cosmochimica Acta, 2010, 74(1): 1-15.

[4] LIU W, ZHANG J S, JIN Y J, et al. Adsorption of Pb(Il), Cd(II) and Zn(II) by extracellular polymeric substances extracted
from aerobic granular sludge: Efficiency of protein[J]. Journal of Environmental Chemical Engineering, 2015, 3(2): 1223-
1232.

[5] JIANGJ Q,ZHAO Q L, WEI L L, et al. Extracellular biological organic matters in microbial fuel cell using sewage sludge as
fuel[J]. Water Research, 2010, 44(7): 2163-2170.

[6] MIAO L Z, WANG C, HOU J, et al. Response of wastewater biofilm to CuO nanoparticle exposure in terms of extracellular
polymeric substances and microbial community structure[J]. Science of the Total Environment, 2017, 579: 588-597.

[7] SUN X F, WANG S G, ZHANG X M, et al. Spectroscopic study of Zn** and Co®" binding to extracellular polymeric
substances(EPS) from aerobic granules[J]. Journal of Colloid and Interface Science, 2009, 335(1): 11-17.

(8] K3, T &, a4k, 55 ARGEEG ISR G WM CA® . Zo> RHIE[T]. FREERY:, 2008, 29(10): 2850-2855.

[9] HUJL, HE X W, WANG C R, et al. Cadmium adsorption characteristic of alkali modified sewage sludge[J]. Bioresource
Technology, 2012, 121: 25-30.

[10] SHENG G P, YU H Q, YU Z. Extraction of extracellular polymeric substances from the photosynthetic bacterium
Rhodopseudomonas acidophila[J]. Applied Microbiology and Biotechnology, 2005, 67(1): 125-130.

(117 BB, RTEE, PR, AR 2 e RS A 1 (Bacillus vallismortis) I AN &) 22 R E1 4 Jm BT SE[0]. BRERLS223), 2016,
36(12): 4367-4375.

[12] D'ABZAC P, BORDAS F, VAN HULLEBUSCH E, et al. Effects of extraction procedures on metal binding properties of
extracellular polymeric substances (EPS) from anaerobic granular sludges[J]. Colloids and Surfaces B: Biointerfaces, 2010,
80(2): 161-168.

[13] LIANG Z W, LI W H, YANG S Y, et al. Extraction and structural characteristics of extracellular polymeric substances (EPS),
pellets in autotrophic nitrifying biofilm and activated sludge[J]. Chemosphere, 2010, 81(5): 626-632.

[14] LU X Q, ZHEN G Y, ESTRADA A L, et al. Operation performance and granule characterization of upflow anaerobic sludge
blanket (UASB) reactor treating wastewater with starch as the sole carbon source[J]. Bioresource Technology, 2015, 180: 264-
273.


http://dx.doi.org/10.1016/j.gca.2009.06.031
http://dx.doi.org/10.1016/j.gca.2009.06.031
http://dx.doi.org/10.1016/j.jece.2015.04.009
http://dx.doi.org/10.1016/j.watres.2009.12.033
http://dx.doi.org/10.1016/j.scitotenv.2016.11.056
http://dx.doi.org/10.1016/j.jcis.2009.03.088
http://dx.doi.org/10.3321/j.issn:0250-3301.2008.10.029
http://dx.doi.org/10.1016/j.biortech.2012.06.100
http://dx.doi.org/10.1016/j.biortech.2012.06.100
http://dx.doi.org/10.1007/s00253-004-1704-5
http://dx.doi.org/10.1016/j.colsurfb.2010.05.043
http://dx.doi.org/10.1016/j.chemosphere.2010.03.043
http://dx.doi.org/10.1016/j.biortech.2015.01.010
http://dx.doi.org/10.1016/j.gca.2009.06.031
http://dx.doi.org/10.1016/j.gca.2009.06.031
http://dx.doi.org/10.1016/j.jece.2015.04.009
http://dx.doi.org/10.1016/j.watres.2009.12.033
http://dx.doi.org/10.1016/j.scitotenv.2016.11.056
http://dx.doi.org/10.1016/j.jcis.2009.03.088
http://dx.doi.org/10.3321/j.issn:0250-3301.2008.10.029
http://dx.doi.org/10.1016/j.biortech.2012.06.100
http://dx.doi.org/10.1016/j.biortech.2012.06.100
http://dx.doi.org/10.1007/s00253-004-1704-5
http://dx.doi.org/10.1016/j.colsurfb.2010.05.043
http://dx.doi.org/10.1016/j.chemosphere.2010.03.043
http://dx.doi.org/10.1016/j.biortech.2015.01.010

834 ok L B ¥ W 4%

[15] D'ABZAC P, BORDAS F, VAN HULLEBUSCH E, et al. Extraction of extracellular polymeric substances (EPS) from
anaerobic granular sludges: comparison of chemical and physical extraction protocols[J]. Applied Microbiology and
Biotechnology, 2010, 85(5): 1589-1599.

[16] LI N, WEI D, WANG S T, et al. Comparative study of the role of extracellular polymeric substances in biosorption of Ni(Il)
onto aerobic/anaerobic granular sludge[J]. Journal of Colloid and Interface Science, 2017, 490: 754-761.

[17] SUN M, LI W W, YU H Q, et al. A novel integrated approach to quantitatively evaluate the efficiency of extracellular
polymeric substances(EPS) extraction process[J]. Applied Microbiology and Biotechnology, 2012, 96(6): 1577-1585.

[18] CAUDAN C, FILALI A, LEFEBVRE D, et al. Extracellular polymeric substances(EPS) from aerobic granular sludges:
Extraction, fractionation, and anionic properties[J]. Applied Biochemistry and Biotechnology, 2012, 166(7): 1685-1702.

[19] LIAO B Q, ALLEN D G, DROPPO I G, et al. Surface properties of sludge and their role in bioflocculation and settleability[J].
Water Research, 2001, 35(2): 339-350.

[20] JiR2%, Eiuk, YR, 55, N [FpH{E T MISM RGP x5 YR K 1 e SRk & B2 m (1], TARERL2A4R, 2015, 37(10):
1387-1395.

[21] HWANG J, ZHANG L, SEO S, et al. Protein recovery from excess sludge for its use as animal feed[J]. Bioresource
Technology, 2008, 99(18): 8949-8954.

[22] SUW, TANG B, FU F L, et al. A new insight into resource recovery of excess sewage sludge: Feasibility of extracting mixed
amino acids as an environment-friendly corrosion inhibitor for industrial pickling[J]. Journal of Hazardous Materials, 2014,
279: 38-45.

(23] R/INFI. 638 BT [R5 e FABROK R BITFE (D). o8 TR R, 2017.

(24] XU, BEWSR, XUE, 2. 3535 YA E WA ML S R A RO T LU D). 2 P2l (L ARBEAAR), 2011, 50(5): 556-562.

[25] MIAO L Z, WANG C, HOU J, et al. Contributions of different fractions of extracellular polymeric substances from waste-
activated sludge to Cu(II) biosorption[J]. Desalination and Water Treatment, 2015, 57(45): 21405-21416.

(& % %t wh R, 10, iRA @)

Effect of different extracellular polymer extraction methods from activated

sludge on its adsorption capacity of Cd(Il) in wastewater

LIN Weixiong"*, GU Haiqi’>, ZHENG Shilin’, WU Chun’, CHEN Nanwei’, YANG Fan®, SUN Shuiyu*?

1. School of Environmental and Chemical Engineering, Zhaoqing University, Zhaoqing 526061, China
2. School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China
3. Guangdong Polytechnic of Environmental Protection Engineering, Foshan 528216, China

*Corresponding author, E-mail: linweixiong@zqu.edu.cn

Abstract To compare the effects of extraction methods on Cd( Il ) adsorption by extracellular polymers(EPS),
the EPS extraction amount and its adsorption capacity of Cd(Il') corresponding to different pH and physical
extraction methods were studied. The results showed that the alkaline condition was beneficial to increase the
EPS extraction amount and its Cd(Il) adsorption capacity accordingly. The EPS extraction efficiency by
different physical treatment methods followed the sequence of heating method>ultrasonic method>centrifugal
method, while the adsorption capacity of Cd(Il) followed the sequence of ultrasonic method>centrifugal
method>heating method. Although the combined physical method was more efficient than the single method in
EPS extraction, its Cd(II) adsorption capacity was lower than single method. The result of this study can
provide some theoretical guidance for the extracted EPS as heavy metal adsorbent.

Keywords extracelluar polymeric substances(EPS); Cd(II); adsorption capacity; extraction method
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